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(57) Abstract: 

PURPOSE: A delay locked loop with fast locking time 
is provided to enable operation at high frequency by 
enlarging the pulse width by double and to reduce 
locking time by adjusting time delay. 

CONSTITUTION: The delay locked loop with fast 
locking time includes a clock buffer(610), the first 
delay(710), the second delay(720), a delay locked 
signal driver(700), a clock divider(620), a delay 
modeling part, the first and second phase 

comparators(630,660), the first shifter(650) and the| 

second shifter(680). The clock buffer receives an outer clock and generates a level signal. The first delay 
delays the output signal of the clock buffer. The second delay delays the output signal of the first delay. 
The delay locked signal driver buffers and outputs the output signal of the second delay. The clock divider 
outputs the first signal(ref) and the second signal(delayjn) synchronized once by every forth clocks. The 
delay modeling part models the delayed value of the second signal and generates a feedback signal. The 
first and second phase comparators compares the times of feedback signal and the first signal. The first 
shifter adjusts the delay with response to the output signal of the first phase comparator. The second 
shifter adjusts the delay with response to the output signal of the second phase comparator. 
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28a^ fi ^-StHlAi Ahg^l *||1£|# M^E, 

28b= S "-SOilAi AhSE! HI 1S|# HI Li 71 2| £12 ±Sa, 

E9a^ g g-gDIIAl A^S HI 2*1 # H|27|2| ^|E, 

29b= £ W3DIIAI AFg£| HI 2*1 # H1J27I2J d2 HlE. 

* 232] ^2 *S0» CHE!" ^h^I £g * 

gog : mm turn BIO : #m B??l 

620 : HUMS" 630 : HIOPI 

640 : HI1SIEM aiAI^EI 650 : HI1S£8Gi Ef2J 



B WSS aSamiaEI S-SIWI 5ffi- 3L23, ^fl £7|2j ^(Locking) Aizie Hfl-^1 xis/sH^ 
= M at* 301 Q. 

^d|^o^ y T|giHS^i«aj- ffl-EaiHiaEI S»MA| M^M Ahg* r = g?i&| Dfl2E|21 LH¥ M^l MEM 

2101 21^ mmn\ nmmn zmM Atgzt^ asoich ^ ii^oui »ota& mmm lh^mm afs 
i ai ekjis mmw s-yo^ai, or&oia mmm hiowkh w^owm A r ©oi~ mmo\ s^mai m 
cn£^ Mat mutism ty?\ miM hbvq. 

£1S SEH7lft01l [[» 73aHS*£2| m^eoiq. 

ait aasra,. a* mmoii sewkh m¥2i an bkuhekioo), ora s«djo tra 

*( l^M SgSKQ tJ" 1±2J 37171- *]- AHDIM2J II £^71(110), 21 ¥ M^lh LH¥ s^a HI 

mufe 21 # aiin7i(i20), *i# hih7|2j s^mi sbsi-oi ^12^ gn±Ei« oi§Ai7i= dsi 

HI 01 71 (130), £I2M HI 01 71 2| HICHM ^OVAl .3^3 0l§5r= £|EM c1AI^E1(140), 
i!2 ■H(Jlt-tBr)ft S0I7I SISKfl- »4sB| 2^1 BSIGiS ^££1 HcijOi EE! (150), 2l¥01IAi 1 
mt tfHI LH¥ MSfE] AlZf *rG|» SS« »SO! 21(160), ^*t|£0il A1 ITS£! 

^21 LH^ ^AI7I^ £!2 ^71 (170)23 ^SEIOI SID. 

731323 SSEIXI S*S ^ M^M2] St^ d2 SHOD CpflAfe Ail¥ ?S £3 S 

tfSMAI ^MSI aOID. 

£2a^ ^eH7l^[HI EEfE HIJn7l(120)2h ^I^M SIOI7K130)» EAI« ^OIQ. 

?1S- dlin7|^, M^M^7|(HIA1 flIIAls: refSF £I^QllAi MOi^ LH^OilAi Al-gi! S 

Al» ^hP tt£IOi SiMAI WaiGIB 71*1 ElE^ds feedback! S^^S 5H» 21 ¥ 

S| »1flS(ref)a- LH¥^J M^ EIE^^s(1eedback)# HUHofe SISOID. £?\ S1 14! 2: ref2f 

^71 EI2««A!2 feedback^ ufe ^7HBJ b|JH7|(122)2f ^71 HIE^^^ feedback^ fijHirji A| 

71^ e^l aa!0l(121)2F S-71 HIE^ais feedback^ ^7| flllds refg ^S^EIt^ d5 
1 ^^2^ mO\ cmp.pulseM ^A|7|^ »0|*& (123-)£S 01=0173 SiD. 4^|^M X-fl0j7|^ 

uun7i(i30fe biin7i^ £!2 pco a p&m ya?iioiM(i3i), Bim^i^ pci ^ 

PC2M S^irS y271IOIM( 132X^71 t+aTHOI M ( 1 31 )2J 9_^AI7I^ SbHE1(!33), 4^71 yH>1IO| 

M(132)°J m^m BUM9\^ °]tJ1E1(134), ^71 21U1E|(133)2| ^qih 1.^^71(123)21 fclfi 
cmp_ P ulseM amr= yE7HO|M(135). 4 k 7| °]tHE1(134)^ ft 6)31- ft^W«^l(>23)2J i!2 
cmp.pulseM yE71IO|M(136), ^71 yE>1IOlM(135)2J ^2AI5q d5 SR# ft^5^ S! 

bHEi(137) # 4 h 7| ya?l|0|Mt 136)21 ■ &aA|?| tlH SLft ft^a^ e!WE1(138)S ^iSEICH SCK 

HHSie! 4^1 IlIE^^ feedbacks- B9\ SaOl (121)21 d2 1ch3Myft 4 V 7I ref 

2f UIJSoKM 4-71 ina-ffl|>J'2: feedbacks 4 h 7l i!S IdalayTf 4 k 7| BMdS ref2j gi^OII Si^S ?g 01 
SAI3I7I 9m HOI d2 SR§ #71 alE^ds feedbackOI aiflS ref .21 S^Oil SiH 4 h 
71 i!H Istelfty^h S-71 ^illds: ref2J 2M^(MI sg(Locking)E|il 4»-7l ElE^ds feedbackHF 

4"7I ^ hiesay^ 2^ 2^011 S129 U¥ ftafflH ^1012^ QI^AI?I7I fl$H fflOl £!S SL1 

23^ SJeilGI E1-2I2F ^12^ £j|X|^Eie 2Altt M^EOILK ^=| = M &UA|^Ei^ SiHIDIM ^A|7|^ 5| 
32] Stli XH^H^EK ^12^ 7d|Oi7IC130)2J SR,SL# g?0|-Aj ^AIZIQ. #71 d2 SRI ^23 
EIIAI^E-IM 2S^2S QIMAI7IH #71 d± SL! ^23 EUAI±E-|# 2^^2^ 0I^AI?1 5Q, ^I2M 

aiAi^Ei2j #qoi a¥ s^oiji smsf otoioig 2 501 aaoig *i»s uehh bo. omnnM m 

^ *KII2tS y-2 TIIOIMM 71^1 Ai SEiiOi Eh2J2^ S^EI^HL 321101 E^°J^ i!s §g(Jitter)g 

ioi7i zmo\ m±2\ aaois ^#=1 2^1 9£ioi>s eich 2i5 3=m &iiai^ei2i notftaohAi a 

q 412 rclk.dll, felk_d1ie 2^Ch. 2^ Oiaa M^OHIh 1^7h 2^ M2fla ds!ay_inft BfOW 
?|# HIJH7IS 2jq&l= ft^tJ-Q. 
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i 4 oj ai^ ±mzm mzmo\ geoir^ ch^cm £<st>t<* f eia 2I9diiai mwz= mmm m 

OhA-i 0113 3*0HI|- S+S*l '-§7IEI£ a 2d 2 deUy.iaiZh H2J «J-3B HISS refM S!«0ISLK £71 
aids refS bUKhrr 71501 El£ d£S ^0|H £71 a2d£ delay. I nS H57IWAI g^B d 

23« waoi Efeis tixih gaoi aim tisai lks EiE^ds feedback^ a-icwaa. £7i m 

chhai sf" feedback^ 7I£EI = aidS ref.2| ££ 0j|XI2h Sl£ Bl 271 MAI HI HZ El 01^ £l£^ aiXI^EI 
3 g*fAIZ!LK Oie Hh^olSAI aids ref2F £71 ElE^da: feedback!} .9 S±2| ds: 

B3<Jitter)3 7Wfe £ZHHI *S(Locking)AiaCK 5 2l9&ilAi WO\Zz= 5*2} LH9MAI #012= 5 
«jtt2| AIZW3 SSWI-QI ?H£-W, ga LH9CHIA1 S3tth= 3*(rclk-dll, fclk.dll)S LH9 BiHIGI* 

twai 219 e^if SPiaoi sswwi blk 

DI7IAI aidS ref2] 3± 5n£Effl *U2 EtflBaGI-Si |a 0.2n£, H2IG!H»2| M± 
5n£EHZ SJ-H ESflaaOia HSOISVS XlUAi Lh££ E|H™d2: feedback^ 5.2n£7|- EIH BI51EI& 
aidS ref.7h 5n£0|H^ aids refMLF USOfl 271 BLK 013 3^ £I£H|II17I= SS«1 

s 01^0^ ^ihmm ^tmoiofm^m aaoi Brers nsiH s*®s oietr - ases Aisnaw 

* = £J*fe LH¥ E* * StTil BLK(£5a 

oia as oiss i2^ne 7hs 71 esq ?3asis-« a*>s U9 sra saw bd. 
mm ee us sags bassco o.a^s oh9 spi iinsoii si^ehhiai £7i aids rem 

£71 ElE^dS feecback# H|iilohO| iDafaH AI2JS §£S fLK 0113 3CH MO I MO I 

15n^EHl £71 BltdS ref = 15n£2j S±M ?>H 83013 71*1 US ElE^ds feedback^ 5.2n. 
*m 01 9 UliHSra ^ ds:7h i-^iEl^ ilHUW £if:iiO!M 15n^ - 5.2n^ = 9.8n^M 5 

Oj-OftCh 9.8h^2| 'BaOiS 4J\ ?loHA|^ 9.8hi/0.2n^ = 49, ^ 49^BJ oH ^CHO^D^ 

1M0I UZ^lil OIS^ ^U(Locking)5F^IHI S3 AIZ.KDI ^B 20|Q.(£5b S^) 



HH-2J AhOlM^ BhOI H'^KKHIAISE ^^01 7hs5fOI £E*h AIZ^ ?JS« *a(Locklng)fte 

a mm ais-s 7i-xis ais us xh^^pi 3 =^01 siu. 



Ai, 21^ mmm s^^tokh^(hiai kmt[= am ^^0^1 mmu\m; ^m^s.^. e e^i 

SMOIS ^^ElOi 4 k 7| M^bfilUBJ *q:dS3 ^3AI?l7lflt>- All SitilOIEra^; S^t EfflHSOIS ? 
^EIOI 4 h 7| ai.1§^iO!EF2!*S*E12| i^sf aISA|?|7| ^Itt «|2Bi»GIEra#; 4 V 7| a2HaO!Effl 

v^^eibj §23Aj2f mnn§ra a^o^i ««+ Aignis^-Eds^sisj 47 1 M^wnH^j a^cm s& 

ohOI L1I M^OhD g^Qil S7IEIO) ^HHBJ M^MOIMOil oH^&^ 1^^^ 7^1^ ^HdS(ref) 

9! SI2{M2:(de!ay_in)g ^SS^^I ?lt»-g*M^7|; £71 ?:il2A!27h £7| ffliaaO|EK!¥ S! 4 h 7! fl|2g 
aG!EF2!*3 #5fl HaGIB ZtM eiH^hOI ElE^dsM «St»7l gaQISaS¥; £71 El— ^1 
dSa £71 BMdSM £&otQ{ ^ d22J Al^hM bliHoF^ ai?l£H1in7l K ai2?|£U|J27|; £71 
fi|1£|£H|E!71£| ^dsQfl ^S^l-Oj £71 aiaaOIEKl^g SfuiGiZfC &m*V2\ ««• »I1*I = B*9; 
a £71 a29|£H|JS7|2| KqdfiOl SS§FOj £71 a2^S|0!EFSJ¥°1 aSOiZTft 2S*J7| fltf «2M 

012^01 g gg? £71 §s bHE12J m^m EUtm Ul |iDCf S3^ M^QII g-7|E|0| ^UH2J 

Ahoisoii oH^e m^m ?m= a&m &®t>r= mm nisaoi a aeaaoi Era 

¥M ^?£S 7CTH 973 a BSOiV 71-3 ai BHOI BI-°J¥S BaOIB ST^OI AI2/4- 

dim soi sti^oii 51^21 aaois 71-2 «i2 gao! Era^s SBthaami ^gi ^71 tm^oii 2 

^EhCHIAiE e^Ot 7^1-12 T^^EhOilAiE i7|CHI (Locking) AI2» IT SIT * SILK 



□luK a «- S0 | 710^0^1 Ai g£2J X|^!S 7fS Xh7h S ^S2J 71^ Ah£M SOI.oFTfl: ^A| 

^ K 4= £M5l ^SUF7I WKM, B 7S HFBSjff tfAJCHlB m^tl E9i S£*KH 

^S^h7|S E]"LK 

B ^ h S2j Alv:?n>-rf Ji2J e^£^^i> ^?^S £19 d± GLKbM S^HS LH" 93 d 
2 falLclk^ ^m^: 7iil1M^bfjiij(610)2K 219 mm d2 CLKM ^^2:^ LH9 ttm i!S rlse.clkS 
4S£^fe Xil2M^H1Ei(610)SK £71 LH9 Eil^ rlse.clkM S^H^ Ul l^DFCF 1±M ^19^ 12 
^2 deisy_in2h 01 Oil S.^B aids refM ^^ol-^ mm ^^7I(62Q)2K 9*1 BaOiS 5$|AI BaO! 
a HaOl H19(690)2J ^qoi E|H H ^E|CH 2 EIE^I d S (feedback) 2h » 571 (620)^9 Et^J fill 
d2(ref)(HI gSSW 9 d2E| MZ^m bUJHufe ai*l£ HI IH 71 (630) S J1I2?|£ HI JH7I (660)2K £ 
71 ai*l£ HI 5171(630)21 d2(pc_2n<0: 1>)CHI ^&5\W ^IZM Ell AI^EiB(65Q)e fllCH^^^ Ml 
^liM aOi7|(640)2K =M a0|-7| (640)2| #q ds SR_2, SL^l gq£5 Ba0!.3 3*01 U 9 
^2.^ 0I^A|7|^ ai£l = M ai XI ^E1 (650)21-, ai1^| = M aiX|^E|2J MO\m 5 i!ft!OI Et-2]2:S 
ai»abl Eh2!9(710)2K £71 a2?l£ HHH7I(660)2J d'SOfl SB©+« ^1^^ EHITd^EHEJ" 
1 aGHSH9^ fi|2^|i^ aO17l(670)2K £71 a2Sia!0l EF2I9M filOiofe a2^I^M ai^l^EI (680)2K 
aifttaGI EF2!9(HIAi HaOlfl 7J«A| d^M ^J^^ sliHi ScaiOIS a2SffilOI E}- 

219(720)2K £71 3251901 EK!9(720)(B Aj S^B dsQil Mb^fOI M^2J AlZj-^M fiSWI ^Itt 
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sami aai^(690)aK £7i M2^m\ era* si ^^h^ da(fci-k_dii, rcikjiooa sbskh ^ 
e?^ e ira^i x;^ ne sisal Eroiassai, E7! sewcm s srasi siaus** *issj 

^**£ *3§ 2.^1 SS§ra, 3*1 2I^DilA1 mO\Z= elk, clkb! LH¥MA| A»*fe aiSJ d2 
ri88.dk, falLclkS HWCH*= 1^ HI IH (610)71- ^7100 m±E 4BSSI— mm S^7l(62Q)7t 

si=aL eEH^j fflgwAi& aaaon bh*i !^oii g7i£i= s^sixiej' e ^soiiai^ lhhoii 

M schi g-7|E|£ l^P EtlCHLHH H 1^2J 10|7h ^HH^J !^AHDI!0IQ. UiaDKj 
£7 1 d2 rise_clkM^CHI S**CH HI2d£ delsy.in! *I£DI eKHS! HIIdH ref« 

««t*Q. £71 HlldS ref2|- SfSOiaaS^ (690)00 Al g^SdS IDE.«i|i!2 feedback! gj^ES ol 
Aj aid2(r.ef)21 £71 ElE^ds feedbacks bimtl-^ *I£H|II17| (630,670)71- H=HI 
Sja!a!EF9!^(71Q, 720)011 IOEFA1 S1 1*1 £bl|jli7l (630)21- 731 2*1 £blin7l( 660) S LHdLh DI7IAi ggEIXI 

StS ^8132! sa«i ^gg soiqk 

E8a^ HI1*l£ HIIS7I2I- HI1 £IEM HCH7ISI ilMEOIIL E8b~ 11011 [Q-ff EfOI9ES<W, E8a2|- E8b 
g SSSKM HI 1*l£H|Iil7| (630)21- S m = M HIDI7 I (640)011 CHoKH tfffl'fiXh 9*1 HI1*I£ UIHI7I (630) 
2J £71 HI Id H reffil- £71 ElE^ds feedback! S^ES 5fe <=;H2j bdliH^i (631 )2h £7 1 SI 

E^!i!2 feedback! g»0l Al?l = B*l B«()i(632)2L dH 2n_comparator_end2|- dH dILreset! ¥ 
8fc£l«lt»- M^d22f £71 HUds: refEF £7 1 E|E H -3d± feedback! ^StaBSt * 3 Sfl 

d2l S^ES ^HAi m^ ^2 cm P _pulsel HI 01 4= B (633) E^ 01^0)79 24CK 

S4 = M HI 01 71 (640)= S0 1*l£ B| 5171(630)21 i!2 PC0,PC2! S^ES ^fe fc+EXO|M(641)2L fc+ 
E71IO|M(641)2j BHMfe ai2!HTEf(642), 2IH1E1 (641 )2| *Bf£!S2|- atH*B<633)2| t^dt 

cmp_pulseM a^^S ofe yH71IO|M(643) y=7||0|M(643)2| #q 'BJ-aShOI i!S SRI aSoi 
= °]tHE1(644)g ^^EIOI act. 

S2H°] ?|^H|in7l2h §^0| 2g2£ S OlSSfe ^tSt-CK ret 2} g| 

iHICM a ElE^ids feedback! HHQ^H ^ d2 PC02^ HHilH ref2^ ilSOl S ElE^^s feedback! 
UI-U2J E^l SBiiOlM 7151 iJs 1dBi^/2F H|J3^H5 iJ2 PC<1>! &mYOi Xfl017|^ Olgnh 

£91 IlE^ds feedback £71 1delay7h HI Ids refMD SfOII 2ig 2^ SRI 45«m01 

A-IM^IHM SO XI ±E1 (650)00 A1 £I^7F ElEStfQ. £7! ElE^dH feedbackOI refSQ 

^(Hl SiH £71 ij2 Id&lay^F HI Id 2 retfiD ^IQO 2JS 2^ *S (Locklhg)QJ g El 711 

£9a, E9bt HI 2*1 £ H|ia7| (660)2F HI2*|iM HIGH 71 (670)011 3SE2I- ^2 HMEOICK HI2*|£ 
H|in7|(640)^ HI1d2 reffih E|£^d2 feedbacks S^^^ f>[^ ^7H^i b|H7l(661 )SU- £71 EIE^ 
^2 feedback! aaOl AI7I^ E!"?! HaO! (662)21- flll'd'S re12^ ElE^ds feedback! a^H^ tHAi 
#q iJS cmp.pulse! 4SSo|-= HICH43(663)^S ^^ElOi SiQ. 

HI 2^1 EM HIO17K670)^ HI 2*1 £HI27 1 2J d± PQ0.PG2! yETil 01 M (671)21- 01! ^3AI 

& 21fcHE1(672). H12*|£H|JS7|BJ fqAi2 PC1.PC3! a^gTS tf=70OI : M (673)21- 01! &2AIE! 
°!bHE1(674) a £71 2!tfEt(672)2J #^d^2^ aiO)^(663)2| §q^2 cmp.pulse! ^ETIl 
0IM(675)2F 01! i^i!2 SR! eibHEi(676), £71 eibHE1(674)21 a^d^2|- HI 01* 

E^(663)2J m 1 !!*^ cmp^ulse! yE71IOIM2K678)dhk 01! «^A|?1 gq>J2: SL! ^^S^ 

°JfcHE1(679)S ^?£E|01 

g^^EHSi *|£-b|IE7l2l- SEh. HI01*B(663)s HI Ids: ref^ £71 SElGiS HIE^ds: feedback7F 
SAIOil 5F0I2I ^ZfflllAI l^M E^D. 0IS7II SfSCHS compulsed 2 71- MUU HI2^|EM SI 01-71 (670)^ 
*l£HIJH7l! MoH d2 PCO, PCI , PC2, PC3^ iTOI^Ai SR.SLds! a^tlCh. 

HI 2*1 £ UIIS7I2] a^ d2 2n_comparator_enddS^ 0|Bit> ^^2J Al^! ^a*^ dsOICK LHVM 
^01 2n^2] HaOlft 3»ll 1 [IH £71 dH 2n_comparator.end^ ^ 2. h ! ^711 a 18 a 01 Eh£j 

E^ AJZ^hM S£tfe S3j-0| §y ^(Hl HI2 r iKjO! EF°jEM Al^hM S£erfe ^^! ^ K * °[E^ 
HIOi^H ds^AM 

i!c1;O|eil!^(690)S 2l^0flAi !01^ Wmil MM LH^CHI A1 AFgEI^ mm^ AIZW! S£^F7I *l^f 
Qj ^MCHd SISOID. 

a ^ S oj a| ;ai-° 41-7) hfh^Ej- ^AIOIIQII [&EF ^i-il^lE^ 7|#EI^EU £7ltt ^A|0j|^ 3 £3 

it *itt soi cn □ imm *it> 5ioi ofe'i *°jui-oiot tici-. sti, b 71a S£9 

71-EhS B 7I# A^£2J @*|LH0ilA1 ^A|Dll7h 7K^! 0|oH^ * Si! 20IQ. 



£7121- SOI B Uimai^ 71^ AIS! ^ UH2J !^ AHDI!0il oH&o!^ ^^! A^*^S« 2* 

EHHIAHEE g^OI 7feSCT SFaSDI, BlUm^ 715 d^2F2J gH|DI n?\ ^ (Locking) Al 21 

oi Edi asae ^! ^ aisaoi e^if si^si "azaaioi Ei-ei! A^tj-E^^ «s(Locking)s^ai 

SEI& AlZH! #01 EEF. 

1. ffl-EaMSEI ^x|2J S|(3HS*HM SiCHAi, 
2|« fit a^iTOf LH^OUAI A^Sfe am d2i 4S£^h7| *lEi" !^bi1E1; 
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££H*|23 § E^I'HaiOIS qi^EltH 471 MHHH2I *S?d£3 Xi5!A|5?|7|£|*h X||1&S|GiEhej5J 
|li Sfl^giiOlS 742ICH 471 Hiaa0iaQi?S!!iE|2| f^i!.2i XiSAI?!?! Sit!" *l|2£iSGiSf2! 

471 J||21!ffii0ia2!*£*E12| HtWBSKH FJSiZLg^dS^S*; 

471 #^U)IH2| sqoi SB*F01 Ul M^OfCh ttgj<B| B«0| «-/!EICH 5HH2I S«AK>ISIHI tlflttc 1 
7WI = aidS(ref-) ^ m&±W>*yJnW ««• #=S57I; 

«" " CBaoioa '" *" ■■■■ B « as ™ ,M " " s " 

471 H|E H -!id2£h 471 mm&OH SSSK)I 5 dS=l AIZWB blUSfe *||1SI4tilia7| S! B 29121112 
&7\M\9\£UW?\°\ g^dSOII SBWM 471 WBEIDIEtfil^SI SiSiiOiStg *IS.H014=l=g 
471 X1l29l4H|jI!7|2j gwAjsoil gg*h01 471 X1l2£, : S|0|Ef°J52| SBOiZta iijSStfl 9|*T S024=I=H 



2. 9 moil SifflA), 
471 X||1£| = §4=B=, 

4-71 X1lig£!0IEh°!52J Si a GiStS *£l5fe Xfl13 = ME«l±E1; S! 

47i sn*i4diia7i2i mnnsim sstskji 47i ai*i=MaixiiEioi xi§9 hisses *i> 
xiiompi ?i*t im\EE\xm7\ 

m StRKA 015012 SL»SSIHIS£IS*|2| xisas^H. 



3. xi ittoii aoi/j. 

471 XU2£l = g^eg, 

471 ]]2ag|D|Eiej^2| SttOiZW *!€!• X|l2£l=MaXI±E1; s 

m stfeKa oi5CH2 es»Maei§«i2i jqsnsss. 

4. xii 2vog awAj. 

471 *mSI4H|27|^, 

471 AI1222I- 471 El 3212=011 SSSfe S^E! dH^I 2*1 HI 2*1-71 9|*t X1 101371; 
471 lE«!4!2i HatSIA|9|£ EPl&aOi; 
71 M12S2I- 471 &H?ISff|0i2J g«2SOII gSSIQB B«IS 222) 2=# HliflSI-71 9ltt B2W27I; 



ff 



EI5S222K 471 731122 5=' 471 K|a«12S0il SBttKfl 471 3Efl1^5MHI0|7IM EI5!A|7|7I ?i*miOI 

m zvsk* 0150)2 e!s*rwsEi§*i2i xiaas^s. 

5. XI OHM SICHA*, 



471 XIIOI^Etei Elfi!2±= 471 HI I 31 M2 B\M?\°\ ft 3 OH §BsKH AI3 XI21F2I =ESiO| fi^S & 

gt^Xjd*^ 2I5S5E12J aejsis Aiaaai*=E5lie<j4« ssmfe at «s«s ^Eanasi 



S^6. X15*t0|| StOIAI, 
471 XII 01 4= e^, 

471 ilXlds:2l- 471 Xi2.I2.g5HEIfi<2=e ^S^EIt^l^ XlllhiOI-TIIOlM; 
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4-71 ^omioim^ mm\- &?\ ai£!£» 471 n|E a -tld2fi ^gfeBism^ y-E7tlO|M; s 

4-71 y-H7«oiM°i i^dsi as!H-SAi?i7i *m ^iiasa ci^si b^ei; 
mm 

m stmra oi^oia ^e^mseis-aibi ;qsjiis«WE. 
^^7. awn sichai, 

a 14=1 ~M 731 D)7I£, 

#71 fl|1b|ja7|S¥E+2| ^qAi^^ 3a-2b|jl?|g¥.H2| ^SfcHBfrfe flllfc+EMOIg; 

#71 H1bt=7IOIM2j ge* e yaspi XlliejbHEl; 

4 V 7I flliatHEiSJ g^dsfil- #71 fllOI^BSJ aqtfSIHI SfiBKM- ^S^EISSI-^ a&tETOOIMJ s 

471 a2fc+E?1IOlM2| ara&KM 471 ai£l = EB||W^E1S aiSW£3 PISAI7I7I 3*Sa 

OidsB SSWfS a2°JLHE1 

i stjmoi oi^oia Bsarmifia swa xis.;2s.?^.. 

8. a 3SHHI 210IAI, 
#71 H 2*1 

4^71 »1£!£a- #71 EIE^ai^OH SHWS 3^£! HIIim7l «|1U|Ifl7|j 

4-71 fflE^dsg 13;GIA|7IS 

4 h 7| fl| 1^221- #71 9flHEaOIS| affltfSOO §&5K)I HAS £*3 H|in^7l a2djj37|; 

□i 

EISdS2h 471 Bllds 5! 4 h 7| ElE^dsDfl SB*™ #71 XH1£l^M«|Of7IS EIS!A|5>|7| 91^ filCH 

e siithoj oi^ois Hsamaasa-21 aishs^h. 
^t»- 9. aatm a dial 

#71 ^ICH^B-BJ EI2!£!s:= #71 ai S! a2 U]m7|EJ #«0il SEKWI AI2t AI3SF9 £101 i^I 3 

•to io. noon sow, 

#71 HtH^&=, 

^-71 &Xli!2:M BfSoe SlbtiEl; 

4:71 °jbHEiej gqah aj-71 fliiAi^fiF #-71 El^d5:# ^S^EIBol— yETIIOIB; S! 

4-71 yn^ioiM^ i^st xiae*SAi?ife D4=sj °!H|eib; 

4 V 7I eJhHEiE.^ #71 fcEHQIMSI *3fcEI««0l #71 n23£fiaOI7ifl E|*!A|?|7| 

ElfflafflilM W»= b:Offl|G|E 

ii. arawii sioiAi, 

a2£| = Ma0l7|fe, 

471 ffl1Hia-7rS*Eig Mi! £21- #"71 a2H|jiI7|S*E1S| a-qtial ¥SfcEIB«= »M 5! M2±*B 
n oi E; 

471 aiyE«oiM2j. ei-asF7i ««!■ aiajuiEi: 

4? I HI2fc+H7|0|M2| SJS§h7| WfiT HI221HJE1; 

4 h 7| aie!bl|E12J 4 h 7| aCH^e^l f^Ai^i ^SfeEISohS M3yE>ilO|M; 

47 1 fll2°jbHE12J aq^s:2F 471 aCH^esj i^^si ^g^El^h^ WyETIIOlM; 
4=71 aay-ETHOIM^J eramOl 471 a24|^MEi|A|^E11 aiStf^S 4|^MAI7|7| SI*]- 41 
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